ICs for Compact Disc/CD-ROM Player Panasonic

AN8789FB

4-channel driver IC for portable CD/MD player

m Overview

Unit: mm
The AN8789FB is a low power consumption H- ‘ igggiggg =
bridge system 4-channel driver with a switching regula- 13 2l s
tor incorporating DC-DC converter which allows for low 34L AARARARRAAA [
supply voltage operation. It is especially suited for a por- o o
table CD/MD player. o = S8
= =
= = 2
aae| O o 12
m Features LR L —
» Low power consumption due to PWM control of driver (1.00) | loss 0.3&832 5
supply by an external circuit. & 1.00)
« Chargeable battery driving is possible due to a built-in E 3 = 28 T
rapid charging circuit. o t&o’\F ‘
« DC-DC converter can be constructed with an external gea‘mg plane o == 0° t0 10°
circuit. g 0.500.20
« Rationalization of set design due to a built-in reset circuit QFP044-P-1010C

with mute and battery voltage detection circuit.

« Ripple filter for D/A converter can be constructed with
one external capacitor.

* Thermal shut-down circuit built-in (with hysteresis)

m Applications
« Portable CD/MD player
* CD/MD player
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AN8789FB

ICs for Compact Disc/CD-ROM Player

m Block Diagram
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ICs for Compact Disc/CD-ROM Player AN8789FB
m Pin Descriptions
Pin No. Symbol Description Pin No. | Symbol Description
1 Vsen Empty detection input pin 23 TRVSTOP Driver on-off control pin
2 PVcer | Power supply pin 24 TR- Driver output pin
3 RESET | Reset output pin 25 TR+ Driver output pin
4 DED Dead time input pin 26 FO- Driver output pin
5 ouT DC-DC converter output pin 27 FO+ Driver output pin
6 FB Error amp. output pin 28 PGND GND pin
7 IN Error amp. input pin 29 Sk Driver output pin
8 SPRO | Short circuit protection input pin 30 SP- Driver output pin
9 CT Triangular oscillation pin 31 TV+ Driver output pin
10 AREF 1/2 A\ output pin 32 TV- Driver output pin
11 CRIP Ripple rejection capacitor pir 33 lconT Charge current setting pin
12 SVee Power supply pin 34 MRST | Muting reset output pin
13 N.C. d 35 EMP Empty detection output pin
14 AVpp Ripple filter output pin 36 Ve Driver supply voltage pin
15 DRVcc | Power supply pin 37 B PWM circuit output pin
16 VRer 1/2 V¢ inpiut pin 38 CLK External sync. input pin
17 INFO Driver input pin 39 START | Oscillation start input pin
18 INTR Driver input pin 40 POWER | Power on-off input pin
19 LDON Driver on-off control pin 41 PVceco | Power supply pin
20 INSP Driver input pin 42 lout Charge-cum-battery check pin
21 PC Driver on-off control pin 43 SGND | GND pin
22 INTV Driver input pin 44 PWMG | PWM loop gain adjustment pin
m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage P¥c1, PVeeo 14.5 Y,
SVcee, DRVee 6
Supply voltage range R¥1, PVee2 -0.3t0+14.5 \%
SVee, DRVee -0.3to+6
Vsen Pin max. apply voltage Wnax 14.5 \%
Supply current 1 dvee 50 mA
Supply current 2 drvee 50 mA
Supply current 3 dveet 100 mA
Supply current 4 Avcee 50 mA
Driver output current d 500 mA

Note) 1. Do not apply external currents or voltages to any pins not specifically mentioned.
For circuit currents;+ denotes currents flowing into the IC, artddenotes current flowing out of the IC.
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AN8789FB

ICs for Compact Disc/CD-ROM Player

m Absolute Maximum Ratings (continued)

Parameter Symbol Rating Unit
Power dissipatiofit *2 Po 490 mw
Operating ambient temperature Topr -25 to+75 °C
Storage temperatufé Tstg -55 to+150 °C

Note) 1. Do not apply external currents or voltages to any pins not specifically mentioned.
For circuit currents;+ denotes currents flowing into the IC, artddenotes current flowing out of the IC.
2. *1: Except for the operating ambient temperature and storage temperature, all ratings gre28CT
*2: T, = 85°C. For the independent IC without a heat sink.
Refer to W Application Notes" at mounting on PCB.

m Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage P¥c1 15t0 14 \%
PVeea 3to 14
SVec, DRV 2.7t055

m Electrical Characteristics at SVec =DRVec=3.2V, PVec1 =2.4V, PV =0V, T,=25°C

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Common block
SVcc power supply current at|  1dy | PVee1=2.4V O 3 4.5 mA
no load S\éC: DRVCC: 3.2 V, VREF: 1.6V
DRVcc power supply currentat  1dg | PVee1=2.4V O 2.8 4.2 mA
no load S\éC: DRVCC: 3.2 V, VREF: 1.6V
PVccr power supply currentat  ,d | PV =24V O 1.7 3 mA
no load SVc=DRVee=3.2V, Vrgr=1.6 V
PV bias current A PVcc1=14V ad O 100 HA
SVCC: DRVCC: 0 V, VREF: ov
At lOUT pln open LlMAX PVCCl: 0 V, PVCC2: 5V 11 18 25 mA
PVcco power supply current =DRVee=0V, Vgege=0V
| conT Pin short circuit.
DC-DC converter block Error amplifier
SV pinthreshold voltage Yoru | lrg= O A 3.25 | 3.42| 3.59 \Y
FB pinoutput voltage ¥. |IN=0.8V, kg=-100pA 1.6 1.8 2 \%
(source current)
FB pinoutput voltage ¥ |IN=15V, kg=100pA d d 0.25 \Y,
(sink currenty

Note) *: Output voltage OUT be kept at low-level in measuring an output voltage (sink current) of FB pin.
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ICs for Compact Disc/CD-ROM Player AN8789FB

m Electrical Characteristics at SVoc =DRVcc=3.2V,PVcc1=2.4 V, PV =0V, T, =25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Short circuit protection circuit
SPRO pin bias voltage & | Vin=1.5V, POWER- high 0.77| 0.86| 0.94 \%
SPRO pin impedance R V=15V 22 32 45 9]
SPRO pin output voltage &g | POWER= high, \jy=0.8 V 1.3 1.8 2.3 \Y
(at FB= high)
SPRO pin output voltage &¥o | POWER=low, V|y=15V 1.9 25 3 \%
(at POWER= low)
SPRO pirthreshold voltage ¥ | Ver=0.2V,Vy=15V 1.03| 111, 1.2 Y,
Output block
High-level voltage at Yy | Ver=0V, loyr=-10 mA 1.08| 15| 1.71 \%
OUT pin in self running ¥g=0.7V
Low-level voltage at ¥ | Ver=1.0V, byr=+10 mA 0.15| 0.3 0.4 \Y
OUT pin in self running ¥=05V
High-level at OUT pin at Yus | Ver=1.0V, P\Vec=15V 0.7 | 092 1.3 \Y,
starting bur=-1.1 mA, S\{c=0V
Pulse max. duty at OUT pinat 5B | PVec1=5.0V, S\ec=0.0V 53 64 75 %
starting
Pulse max. duty at OUT pin in 2 [VN=08V 65 75 85 %
CLK sync.
Pulse max. duty at OUT pin in P | V=08V 75 81 87 %
self running
Triangular oscillation frequency of 53 64 75 kHz
at CT pin in self running
Triangular oscillation frequengy of | PVec1=5V, SVee=0V 70 90 100 kHz
at CT pin at starting
Output current at CT pin in olg | Vcr=0.3V 42 60 82 HA
self running (source current)
Output currentatio at CT pinin §./lo- | V=1V 1.25| 1.55| 2.000 0O
self running (RFEE
(source current/sink current)
Triangular wave oscillating Man | SVec=0V 15 O O \%
PV¢c1 voltage
Dead time pin block
DED pin impedance R [VN=15V, Veower=3V 40 60 80 9]

VstarT= 3V
DED pin bias voltage ¥ |Vin=15V, Veower=3V 0.72| 0.8 | 0.92 \%
Vstart=3V
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AN8789FB ICs for Compact Disc/CD-ROM Player

m Electrical Characteristics at SVoc =DRVcc=3.2V,PVcc1=2.4 V, PV =0V, T, =25°C (continued)

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
POWER pin block
POWER pinhigh-levelinput Vaorhn | Vin=1.5V, bgp =0 pA 2 ad O \%
threshold voltage ¥rarT=3V
POWER pinlow-levelinput Vaorhe | ViN=1.5V, bgp =0 pA g O 0.8 \%
threshold voltage YrarT=3V
START pin block
START pln bias VOltage 3!;3 VSTART =0 V, SVCC = DRVCC: oV 17 29 41 uA

PVCCl: 2.4V

START pin inputthreshold MotH | Ver=1V, SVec=DRV(cc=0 V 14 1.7 2.0 Y
voltage
CLK pin block
CLK pin input threshold VTHH  Vgtpy | fin = 88.2 kHz 20| O O \%
CLK pin inputthresholdVTHL |V 3g. | fiy = 88.2 kHz O O 0.8 \%
Empty detection block
EMP pin detection voltage ¥7H1 | liour = —2 HA 1.7 1.8 1.9 \%
(dry battery)
EMP pin detection voltage M¥rh3 | Viour =0V 21 | 222 23 \Y
(rechargeable battery)
EMP pinhysteresis widtfromempty | Vasy | liour = -2 HA 30 60 82 mV
detection to recoverfgry battery)
EMP pinhysteresis widtfromempty | Va5 | Viour =0V 30 60 82 mV
detection to recoverfyechargeable battery)
EMP pin output voltage Mo | lc=+1.0 mA, Vggn=1V O O 0.5 \%
EMP pin output leak current 3d | Vemp=3.2V, Vgegn=3.0V g g 1.0 HA
V sen Pin input resistance R | Viour=0V 16.5| 20.8| 25.0 ®
Vgen Pin input leak current i1 | SVee=0V, Vgen=4.5V O O 1 HA
lout pin low-level detection YoruL | Vit = PVec1 —Vaz 1.5 ad O \%
voltage
Allowable leak current atylyr | lsothn | Must be Hi-Z mode wherplyr pin -20| O O HA
pin "Hi-Z" output current is-2 pA
RESET output block
SVcc pin reset threshold voltage 4 Reset threshold voltage 085 09 0950
ratio Error amp. threshold voltage
RESET pin low-level output M | lreser=+1.0 mA 0 ad 0.5 \%
voltage
RESET pin output impedance RM | lreset= 0 MA 55 83 110 9]
MRST pin output voltage Yoo | Imrst=—1.0mA, Vgrart=SVec=0V | 1.8 d 2.4 \Y,
(at reset, at starter)
MRST pin output leak current| 34 | Vyrst=0V -1.0| O O HA
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ICs for Compact Disc/CD-ROM Player

AN8789FB

m Electrical Characteristics at SVoc =DRVcc=3.2V,PVcc1=2.4 V, PV =0V, T, =25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Start to normal changeover
SVcc pin starter changeover M1 2.3 2.5 2.7 \%
voltage at starting- at self running
SVcc pin starter changeover M2 2.1 2.3 2.5 Y,
voltage at self running. at starting
SVcc pin starter changeover MH 0.12 | 0.18| 0.24 \%
voltage hysteresis width
Initial setting
SVcc pin initial setting releasel  Mpk 1.6 1.8 2.0 Vv
voltage
Ripple filter block
AV pp pin potential difference M | lavpp =—5 MA 0.24 | 0.28| 0.32 \%
between S¥c and AVpp CRIP=open
AV pp pin saturation voltage Msat | lavop = =5 MA, Verip= SVec g O 0.15 \%
CRIP pin input resistance 1R | SVee=0V, Icrip= 25HA 9.0 | 125 16.0 9]
AV pp pin ripple rejection factor RR | Viy =35 MVkys, fin =20 kHz 40 ad O dB
1/2 AVpp circuit
AREF pin output voltage Meer | 1arer =0 MA, Varer = AVpp —2Varer | —100 0 100 mVv
AREF pin output impedance 1AV preri| |arer = +400pA 560 | 800 | 1040 mV
AREF pin output impedance 2AV arero| |arer = ~100pA -140| -200| =260 | mV
AREF pin discharge currentat  agst | SVec =AVpp =1.0V 1.4 2.0 2.6 mA
RESET Vaper= 1.0V, Vrer=0
Charging current
lconT PIN VOltage Veont | PVec2=4.5V, kont= 0.05 mA 11 1.2 1.3 \%
louT Current bur | PVees=4.5V, Viour=1.0V 200 | 265| 350, mA
lcont= 0.7 MA
louT leak current dreak | PVeco=4.5V, S\ec=0V d O 2 pHA
PVcci=Viour=14V
lcont Pin open
PWM comp.
PWMG amp. transfer gain dam | VRer=1.6 V, ViNpo=1.4V 1/6.0| 1/7.20 1/85 14
TB pin sink current ability & | ViNFo=2.1V 9 10 15 mA
V¢ level shift Ve | Vineo=1.7V 0.35| 045 055 V
Vc leak current Voo | Ve=9V O O 8 HA
Over voltage protection circuitl  énorr 8.0 8.4 9.0 \
detection voltage (¥gy pin)
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AN8789FB ICs for Compact Disc/CD-ROM Player

m Electrical Characteristics at SVoc =DRVcc=3.2V,PVcc1=2.4 V, PV =0V, T, =25°C (continued)

Parameter ‘ Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Driver block

(Focus) transfer gaint) Gk, 12 14 16 dB

Transfer gain relative ratier(-)| G,/G_ -2 0 2 dB

INFO pin dead zone in referencéDZFO -10 O 10 mV

to input

INFO pin input internal resistance Rjg 9 11 13 K

Output offset voltage Morr -50 O 50 mV

(oum)

Saturation voltage (lower side tr.) ¥at. | Ip =300 mA, LDON=3.0 V O 0.3 0.5 \%

Saturation voltage (upper side tr.) eMy | Ip = 300 mA, LDON=3.0 V O 0.4 0.6 \%

FO+ pin max. drive voltage M | PVec1=4.0V, S\ =32V O O 1.2 \%
INFO=25V

FO- pin max. drive voltage ¥ | PVec1=4.0V, S\gc=3.2V O O 1.2 \%
INFO=0.7 V

LDON pin high-levethreshold VhigH | VrRer= 1.6 V, INFO=1.8 V 2.0 O ad \%

voltage

LDON pin low-levelthreshold Vihisl | VRer=1.6 V, INFO=1.8V O O 1.0 \%

voltage

V ree pin driver on-off Vinsn | INFO=1.8V 125 O ad \%

high-level threshold voltage

V rer pin driver on-off Vipise | INFO=1.8V O O 0.75 \%

low-level threshold voltage

(Tracking) transfer gaint) Grry 12 14 16 dB

Transfer gain relative ratie-f-) | G,/G_ -2 0 2 dB

INTR pin dead zone in referencéDZTR -10 g 10 mV

to input

INTR pininput internal resistance Ri7 9 11 13 K

Output offset voltage YeorE -50 O 50 mV

(ouT)

Saturation voltage (lower side tr.) t¥satL| o = 300 mA, LDON=3.0 V ad 0.3 0.5 \%

Saturation voltage (upper side tr.)1R4atul |p = 300 mA, LDON=3.0 V O 0.4 0.6 \%

TR+ pin max. drive voltage M+ | PVec1=4.0V, S\c=3.2V O O 1.2 \%
INTR=25V

TR- pin max. drive voltage M- | PVec1=4.0V, S\ =32V O O 1.2 \%
INTR=0.7 V

(Spindle) transfer gaintj Gspey 215 | 23.5| 245 dB

Transfer gain relative ratie-f~) | G,/G_ -2 0 2 dB

INSP pin dead zone in referencéDZSP -10 g 10 mV

to input

INSP pininput internal resistance Riq 6 7.5 9 Q
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ICs for Compact Disc/CD-ROM Player

AN8789FB

m Electrical Characteristics at SVoc =DRVcc=3.2V,PVcc1=2.4 V, PV =0V, T, =25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max‘ Unit
Driver block (continued)
Output offset voltage MoorE -100| O 100 mV
(ouT)

Saturation voltage (lower side t

) sMsaTL

Ip =300 mA, LDON=3.0 V

03 | 05 \Y

Saturation voltage (upper side tr.) spbatu

Ip =300 mA, LDON=3.0 V

0.4 0.6 \Y

SP+ pin max. drive voltage My | PVec1=4.0V, S\c=32V O 1.2 \%
INSP=2.0V

SP- pin max. drive voltage ¢ | PVee1=4.0V, S\ c=32V g O 1.2 \%
INSP=1.2V

PC pin high-levelhreshold Vhoon | VeRer= 1.6 V, INSP=1.7 V 2.0 O O \%

voltage

PC pin low-levethreshold VihooL | VRer=1.6 V, INSP=1.7 V ad O 1.0 \%

voltage

(Traverse) transfer gair) Grv 12 14 16 dB

Transfer gain relative ratie-f~) | G,/G_ -2 2 dB

INTV pin dead zone in referenctdZTV -10 O 10 mV

to input

INTV pininput internal resistance Rj; 9 11 13 K

Output offset voltage ¥/orF -50 O 50 mV

(ouT)
Saturation voltage (lower side tr.) 1¥sat. | o = 300 mA, LDON=3.0 V 0.3 0.5 \%

Saturation voltage (upper side tr.)n\WaTu

Ip =300 mA, LDON=3.0 V

0.4 0.6

<

TV+ pin max. drive voltage M+ | PVec1=4.0V, S\c=3.2V O 1.2 \%
INSP=2.0V

TV- pin max. drive voltage M- | PVcc1=4.0V, S\c=32V O O 1.2 \%
INSP=1.2V

TRVSTOP pin VrH22H 2.0 O O \Y

Threshold voltagehigh-level )

TRVSTOP pin ViH22L O O 1.0 \Y,

Threshold voltagelgw-level )

TRVSTOP pin by 5 8 12 mA

Brake current ahigh-level
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ICs for Compact Disc/CD-ROM Player

m Electrical Characteristics at SVoc =DRVcc=3.2V,PVcc1=2.4 V, PV =0V, T, =25°C (continued)

» Design reference data

Note) The characteristics listed below are theoretical values based on the IC design and are not guaranteed.

Parameter Symbol Conditions Min | Typ | Max | Unit
Thermal shutdown operating ol g 150 | O °C
temperature
Driver: Operation- stop
Thermal shutdown operating DT O 30 O °C
temperature hysteresis width
Min. output pulse width in Pdin ad 0.7 O us
sync., at OUT pin
AV pp pin output noise RR ad O 10 |pV[rms]
Charge circuit thermal shutdowmC.ON O 150 | O °C
operation temperature
m Application Notes
e Pp O T4 curves of QFP044-P-1010C
PoO T,

1600 T T T

%23(2) \ (I\g?;sr;ttae%ggy:standard board |

1400 75 mmx 75 mmx t0.8 mm) |

\ Ruga) = 7PCIW
1300 Pp = 1582 mW (25°C) —
1200

Power dissipation B, (mW)

/
\
\

N

N

500 Independent IC\ \

| without a heat sink
200 | Ringay = 153 CIW
Po = 817 mW (25C) *

N

N\

25 50

75 100 125 150

Ambient temperatureT, (°C)

10
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ICs for Compact Disc/CD-ROM Player AN8789FB

m Application Circuit Example
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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